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FOREWORD

This module was developed/as one of oight dissemination
packages which were being prepared under an E.S.E.A.( Title III
project. The Mesa Public Schools worked in concert with the
Ameripan Institutes for Research (AIR) in this Title III 'project.

It shoul& be noted,that what is being .presented her is in-
formation on Mesa's on-gbing long-range project'in career-guidance,
counseling, placement and follow-up; funded not only by Title III
but also by Vocational Education Part D Exemplary and District
funds. A key element of this Project has been-the. designing,
field testing and finalproduction of staff development trainpig

. packages. '

The specific participation of E.S.E.A. Title III comprises
an integrql part of the total process for orienting counseling
services toward specific 'student outcomes in an accountablility
modal. Title III is housed in the Arizona Department of Education
under Carolyn Warner, Superintendent of Public Instruction. The
Title III staff was diredted by Fred J. Sughruo and the consult-
ants assigned to this project were cwell Sisemore, the Assistant
Director of Title III, and Jesse Uda4.1, Education Program Spe-
cialist.

'*a

For additional information on these,projects...

Write or call: (602) 962-7331

Exemplary Project-Director
. -Byron E. McKinnon
Guidanco Director.
Mesa Public Schools
Guidance Services Center
140 S. Center
Mesa, Arizona 85202

Title III Director
Duane Richins
'Guidance Specialist
Mesa Public Schools
Guidance Services Center
140 S. Center
Mesa, AriZona 8520
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INTRODUCTION
OVERVIEW

This "module" is part of a package which includes the following:

, ,

- Coordinator's Guide - Appendix A
Tape-slide introduction - Appendix 13

- Flowchart of the comprehensive ,approach
- Module goal and objectives
.- Instructional materials (module)
- Group activities
- Simulation
- Application procedures
- Pre- and Post -assessments

Packages are des igned so that you may work at your own pace

but should not take over 20 hours to complete.

The module itself contains the flowchart to the comprehensive

approach, the package goal and objectives, instructional materials,

and group activities. The flowchart defines the four major phapes
8

of the comprehensive approach to developing guidance, counseling/

and placement programs and how they relate to each other.

6
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The precedingdiagram illustrates-the parts of the compre,-

hensive approach yOu will be learning about in these staff

-development packages. Each of the, packages helps the ader to
a. ,

develop one or more Jofthe- Competencies listed. .Th ge eralpur-

pose of this module and the specific outcomes, that you shoula

achieve through it are summarized below through the goal estate.-

meant and package_objectives.

MODULE GOAL
When you have completed the readings and activities of this

module, you will (1) hava a general knowledge of the process
o

necessary to develop ah effective Computer Information SysteM

and (2) be able to select the best approach for gathering and

analyzing data from all available options, for your district's

particular need:,

MODULE OBJECTIVES
Wh6n you have completed this modu

Page

33

40

42

& 51

l.

2.

3.

you will be able to:

'Develop and 'cnintnuni-c(.I the steps necessary to
complete an effective omputer 'Information System.

Perform a preliminar evaluation of alternative
approa s to solvin your needs.

Work with alystemo4 alyst in designing a system
that meets the needs% f your 'district or department.

8
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65-'68 4. Understand the process that occurs during the
Programming and,Test Phase at your data processing

61-- 62

42-- 71

installation.

5. Work with'a systems analyst.in .4 e

(a) Training .staff personnel.tO 'interpret the
reports produced.

-(b) Developing,and maintaining Abeumentation
that staff personne1mill und6rstand and
use in the gathering of data and the
interpreting of reports.

67 6. Identify the siqnificant factor necessary in
developing input data for the 'sy8terkl,s test pur-o-
poses.

MIL

6.

-YM

4

O



ApproxiMate
Time

1.5 hours

MODULE OUTLINE

Introduction. You take thdpre-assessment
and view a type- slide presentation. Next,
you engage .in a brief activity. Then the
,coordinator will'explain thd structure and
purposes of the.Module.

3 hours Read the text', which pro-
/ vides history and background in computers.

Tour of computer facility concludes this,
section.'

2 hours:. In-Depth Study. $6y4 extend your knowledge of
design and implem entation of computer informa-
tion system,

3J minutes Simulation. This activity gives you a chahee
EFTractice skills you have'learned in readings.

1 hour Amliati-ss. In this activity you begin
planning to use yolir systems design .skills.

1 hour Post-Assessment. Here is where you demonstrate
that you have achieved-the dbjeetives of the
module.

13-
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1.1 What are the six major steps in developing an effective

Computer Information,System?. (p. 40)

A. D.

B.

C. F.
.

2. In evaluating alternative approaches, what are three ways

that a, department can handle various information processing

tasks? (p. 42)

A.

B.

C.

3. A. What is the title of thepqrson who assistsindividuals
in the development of-computer al5plication to solve. ,

educational .problems? (pp. 33 & 51)

11
6



B. State three important, items to stress when designing a
Data Processing syStem. App., 50-6,$) A

(1).

'(2)
of

(3)'-

4

'What is'a major concern.yop should have during the.pto-
gramming phase of the development'of a COmputer Infogmation
System? (pp. 65-68)

1

1( (1.),

(2)

(3)

B. Name three objectives that should be achieved'to .success-
fully complete the Systems test phase. (pp. 67 & 68)

No Xtem, objective is related directly to .the completion of-

the module. (pp. 42-71)

6. What is the significance of having ifidividuals other than the
PrOgrapmer-develop 'Cost data? (p. 67)

i

12

7'
)0-

.rs



B. State tthree important items to stress when designing a
-Datalorocessing system. (pp. 50-65)

(3)f 1

\c, '''

4..1

'4';'" A. What-is'a major concern .you should have during the pro-
gramming phase of the development of a Computer Information
System? (pp. 65-68)

B. Name three objectives that should be dchieyed to success-
,fully complete the systems -test phase, (pp:' 67 & 68)

'

I

a

No item, objective is relited directly to the completion of ,.

7-\ the module. (pp. 42-71)
,

,.
6. What is the significance of hiving individuals other than the

t

prograMmer develop_fst data? (T. 67)

c

a

0

12 6

7
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81 
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. . 

Preliminary Evaluation D. Systems Test 

. System Design - Acceptance, 

C.' Progtamming F. Installation 

2. A. Handle entirely by your own staff (by hand) 

Ask Data Processing staff to help design d system. 

Look to an outside vendor 

. Systems AnIyst 

B. 11) Transportable .language 

(2). Documentation 

(3) 7'',:KI$S.r7Keep It SiiiiPle Stupid 
. 

RI ProVide,f6r futurt.growth, etc4.. 

Communications with the analyst 

B. 
- 

(1): Review teStspecifications-± 
, , - 

(2)' Review timelines 

(3) Train task force 

.4(4) Set up procedures for change 

5. No item 

Incorrect assumptions 
quickly. 

of the prograMMe r WillsurfaCe more'. 

44- 

Aax ImAsNv 

IN3INSS3SSV-38d 
1. 



AUDIO VISUAL INTRODUCTION

This:package or modules "Computer Assisted Repor ing" in-

cludes an audio cassette and slides to introduce you t this phase

of the staff development series.. We suggeet thiat you a1nd any

.other individuals who are considering working on this package

first take a few minutes to, view and hear this presentation. The

tape is playable on any cassette recorder. The slides are also

standard. and numbered in the order of appearance. An audio cue

( "beep " ") indicates the points at which you are to advance to the

next slide. Begin with the title slide in the projector gate.

In the event the tape-S'lide is not available, you may read

through the tape-slide script which is located in Appendix B.

This will give you e quick overview of the contents of the module.

14
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INITIAL ACTIVITY

With the rapid-growth of the computer industry, computers

now touch our lives in many ways. Businesses such as bankse

department stores, manufacturing Plants and goverimental units

such as cities, counties,' schools, state and federal agencies

all use computers for various tasks. Our taXbills, utility

bills, payroll checks and report cards are; in many cases, printed

on computers. The illustrations of how they affect our lives are

endless. However, experts say that the major growth in the cora-
,

puter industry is still ahead of us. Considering this, it becomes

) important that we have some idea of what a computer is and what it

can do for us.

1 5
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For the next 45:Minutes the. coordinatOr will discuss with you
.1 s,

some of the ways you see.the computer affecting your life. Some

of the possible queStions you might like to explore with youi co-1

follow:

laat are Our feelings about computers?
,/4=.,!4,

1.104 do hey,-:affectyour life?

What do you feel the computer .could or should do for you?

Diaring your discussions you might look at these questions

three dif erpnt ways:

ersOnaTly

2. Occupationally

3. Educationally



READING4EXT

-COMPUTER ASSISTED, REPORTING

ilistoricalBackground-andpevelopMent of the Computer

thebeginnihg';" as the saying goes, there was the

abacus whiccame into use 5,000 years ago and is still the

Most widellOis'ed calculator on earth. Man first counted on

his yinge:rs then td,s. As.his problrs giew in size.'-he'',
1

u.

used pebbIes -and sticks, their finally beads-for counting.

The,,Wpacus from "abax,!"" an' ancient Greek word for

"slab" br. "dust,;') was a direct result of man's early efforts

to count.. And, the word, "calculation" comes-from

earliestform of an abacus which consisted of lines drawn on

the ground, with small pebbled to represent-numbers.

Soon, the abacus,,known as our first true compute'r, con-

sisted of several stings-of beads on wires strung to a

rectangular frame. Each bead represented a digit and the

operator calculated by moving the beads on'wires. Even today

450 B.C.

definition
of

abacus
calculator

a skillful operator can do arithmetic with amazing. speed
. ,

using the abacus. The abacus does, howeer, have one serious
0.

flaw--it cannot carry tens from one line to another.

Since man has been ingenious from his early beginningd,

he straightway be4all'to dream of mechanical servants to do

his bidding. In the Iliad, Homer had Hephaetus, the God of

Natural Fire and Metal Working,.construct twenty three7

whoe144 chariots which were propelled across the heavens.
. ,

to brtg.man messages and instructions lrom the Council Of

Gods. These early automations had wheels of pure gold and

handles of the most "curious cunhing."

12
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However, in an age of magic and fear of the supernatural,

man's dreams were fraught with such machines that turned. into

evil monsters.- The Hebrew "golem"-was made in the shape of

man, but without a soul and often got out ofhand. Literature

has perpetuated the idea of machines running amok, much as the

room in, "The Sorcerer's Apprentice." But there have been man fears
machines

b nevolent machines, too, such_ as. Tik-Top, a latter day wind

up man in TheRoad to Oz. Tik-Top could talk and do numerous

othLr things' men can do but had the saving grace of always

doinG only what he was "wound up to do."

Ilmost a hundred years ago, Samuel Butler in his satirj.-

cal, E.-ewhon, described machines of a mydterious land. lie

envisioAed the machines Aeveloping speech ad intricate as 3

man's ane described the 'differences between man and his crew

tion, the machine:

"...our sum-engines never drop a figure, nor our loomS
.%,

a stitch ;'thel e machine is brick and active, when the

man is i.!eary, it is clear-headed and collected, when

the'man .is stupid and dull, it need's no slumber...*

May not min himself become a sort of parasite upon

the macbipos? An affectionate machine-tickling aphid?",

More recently in Arthur C. Clarke's 2001, A S'ace

Odyssey-, Hal, the computer directing aw interstellar flight,

runs amok, and murders crew members by dysfunctioning. Hal
o

has to be dismanteled by the hero to be.stopped just as

the Brewhonions had in self defense destroyed all mechanical

inventions in their preceding 270 years.

lb
13
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Pascal's Adding Machine

eanwhile, thoughman'S literary imagination soared,

his racticaldnventions of calculation machines did not

kee gttide. It wasn't until the 17th century that the next
it

cl arcut mechanical advance appeared. A French boy of nine-

teen, Blaise Pascal, tired oftotaling long dolumns of tax

figures din his lather s:office, invented a gear driven

1642 -

France
Pascal

machine.,the size of a shoe bcx, It 'worked mud' the same as

today's desks adding machines, The digits from 0 t

engraved on wheels. The machine could add, sub-
,

.tract and had automatic tens-carrying capability.

The numerical results appeared in small windows.

Leibnitz's Moi'e Advanced Calculator

9 were

Refinements on Pascal'g adding machine were made by

Gottfried Wilhelm von Leibnitz. 'His more advanced cal-

culating machine Could multiple and divide asiwell as add.,

And subtract.

,I1c_suard's Punched card Loon!
,

Oddly enough, the next important* development in cal-

culating machines had nothing to do with calculators. A

yrenchman, Joseph Marie Jacquard, developed an automatic

weaving loom, which operated from instructionspunched.inte

cards, The needles were guided at each pass of the shuttle

by allowing -only the ones he wanted to go through holes in'
a

thecard. To change the pattern, Jacquard. -needed only to

change ,a, card, and C4'.',were cheap. ,To Advertise the scope
y;i-*

of his new looming teCi aques, hip own portrait of silk was

14
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Woven. It.took 20,000 cards but was a beautiful testi-
/ u

monial. The, principle of punched cards is the basis of

many modern-day computers.

Kempeler's Chess Machine

.About this time 'aeHungarian,'Wolfgang von Kempeler, oo
00

added a bit of zest to the computer scene. Kempeler de- 00-
/c

cided that machines could play games as well as work in

factorfes so he designed a chess=playing machihe called the

Maelvel Chess Automateon with which he toured Europe. The

dhess-machine played a great gathe but unfortunately it

didn't play fairly. Hidddn inside the Maelzel Automateon

was a human player. When that disillusioning fact.became

knoWn _others wore spurred to invent a machine that would
N.

actualV.plaY the royVoame but colputer chess has neVer,

been so successful since the Maelzel demise.

Babbage's.Anarytlic Engine

The'Jadqqard punched card loom-leads directly 'into a

-unusual and dramatic story in calculator history. arles

Babbage angry.at mathematical' errorsin t Astronomical

SOciety Tables,announced he would b d a machine-that would

make no errors. He had in m "difference engine" based

on the difference tabi of the squares of numbers. The

first of the gia comprrs, it was to have hundreds of

rgeas, shy ratchets'" and counters. The government

romited to- underwrite the project.

For four years. Babbage and his assistants worked on the

-machine which became larger and more complicated,annually.

20
15
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The machine soon weighed two tons and because needed parts

were beyond the accomplishments of the metal working in-
,

dustry, Babbage designed them himself! His own thinking,

like the "difference engine," became grandiose and he

scrapped it in 1833 to develop an 'analytic engine." His

newly' projected machiAe would 4.0 advanced calculatiOns and
.

print
.
out results. There was to be a "memory" ma4 de up ofo

thp same'sort of punched cardg used inJacquar4'g loom.

Cards would also be used for input to themachive as well
,

4*
as control of_successive opeilations. Therp was to be an

arithmetic unit in which to store data, exercise jiiegment
10(1

in selection of the,proper numbers and print out the results

on special copper plates. It would have been slower than a

modern-day computer handling only 60 calculations a minute

and-was mechanical rather than electrie.

romantic phase of the habbage story includes `the

daughter of L ron, the poet. Lady'Lovelace was a genius

in mathematics, just as gather was in poetry. She de-4.

vise0 among other things, a fo f binary aLthmetic, a

well. as an "infallible" system for predi 'ng horse racing

winners.

Undoubtedly Char les Babbage and Lady Lovelace were at-

tnicted to one another by their mutual.interqst in mathe-

matAcs.

for the

Binary
terse

racing
system

She worked out complicated programs and sketches

apes and published notes on Babbage anonymously

3ut Lady Lovelae's binary system has withstood the

test of time and is still used in electronic computers.
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However her betting systeM t gain as much fame since

it cleaned out the family fortun

Babbage's dream for his "a Iytic engine" was indeed

wonderful and it might haVe bec e a reality but for Charles

Babbage beipg 130 years ahead o his time. Machine tech-

nology was not advanced enough or his ideas. Babbage kept

rung into financiardifficu ties-and died a failu're but

the modern computer, is his dr4m come true. He single-

handedly gave the computer art theidea of programming,.

sequential Control,- a Memory U nit-end even modern -autodatic.

'readout.

Babbage, Lady Lovelace,,i
10.

acquaid, Pascal and countless

-otriers all set the stage, for the introduction of data'prO-

cessing techniques. But thd man who crystalized this back-

grOund into practical deVices that are used throughdut the

world was Dr. Herman Hollerith. . .

Hollerith's Punched C hine

Di. Hollerith develope a punbh card and Card machine

which'used electricity and thus was the first electric com-

puter. The climensions and shape of the card approximated

the old dollar bill for easd and handling. Unlike his

prudecensors, Dr. Hollerith was right in step with the times.

Nis system was, used'in'the 1890 census which covered 62

million people in one-third the time required for .the 1880

census. Data was placed on the card in the form of punched

holes. The cards were one by one, positioned over, cups of

mercury: At the touch of a lover, rows of telescoping pins

2 2
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lescended. Where there. was 'a hole the pin dropped into

*

the mercury, and made an electric circuit,, causing a

pointer to move one position on a dial. The job of

'counting was now mechanized..

The Age of the Computer

Dr. Hollerith formed a company which merged with two,

..othei firms to become. nternational Business Machines

Orporation (IBM} -and- soon had four-different machines in

operation:. As all of this was happening, the United States

embarked on an amazing technological era" In the first

third of the 20th century, some 1 330 000` pateUts-wdre pro7-

duccd.

Eloctrbnic Nuthprical Integrator and Calculator

Scientific demands of Worldyar II proved to be a
-

tremendous stimulus to the development of computers and

the first authentic electronic digital computer was created.

A .Machine using electronic tubes rather than electrical

relays, the Electronic Numerical Integrator and Calcu-

latorwas-Made in 1946. Called ENIAC, it was a monstrous

affair containing 18,800 vacuum tubes. Its inventors,

Drs. J. .Eckert and John W. Nauchiy, spent two.and one-half

years, just soldering the 500,000 connections. ENIAC weighed

30 tons and filled over 1000 square feet of space but it

coufd perform 4,500 additions in a single seCOnd.

But ENIAC lacked' one important elhment-it did not have

a true stored program memory. Instructions forQthe machine

were.recorded by removable plugwires. As a result, once

2 -3
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data was put in the computer, it had to progress according
4 ,

to these pre-set devices.

'Selective Sequence Electronic Calculator

By 1948 IBM introduced the S.S.E.C. (Selective*Se-

quence ElectronicCalculator). It-was smaller than ENIC

but was the.first electronic Machine to employ a stored

program, and could modify its own instructions as it

processed.

von Neumann's EDVAC

.1944
S.44E.C..

4

In-1949 Dr. J. Von Neumann of Cambridge" designed EDVAC,

the -first internally stored compuer. EDVAC pioneered the.

use of the binary numbdr system and achieved its stdtage

capability with ultrasonic mercury devices. iJ3y 1950 EDVAC

Ts Put to use in the United States:

Las Alamos' Problem klim

Al o'in 1950 the Las Alamos Atomic Energy Laboratory

presented the S.S.E.C. with "Problem Hippo," a massive-
.

mathematical operation calling for nine million arithmetic

solutions. The computer coMpleted ,in .150 hours what would

have taken q mathematician 1500 years to do.

By 1950 five different, firms had begun to manufacture

computbro. Soon the increasing spread of computers led to

a highly significant development--time sharing. The time

oharing system in so fast that it can be programmed to move

in millionths or billionths of a second from one task to

another. Operators .ate different locations can use the

'system simultaneously to perfonn differpnt computations,

each receiving a response within a few tleconds.

19
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Thre are numerous computers -today each used .for

ferebt purposes. Some of the'computerS are:

11a709 computer at Cape Kennedy,.Flarida.

Working on experiments with satellites the 209 may solve

as many as 5'million problems a day as part of the NatiOnal
o

Aerdnautics and Space Admi.nistration ,Program..

- ERMA, a banking expert (Electronic Recording,Machine).

ERMf work ut .Lhe Bank-of Antericatr4n Sari- Jose, California.

Sbe,does the bookkeeping for four branches.

- pis being deyeloped by the Bell Telephone Lab-

oratory to understand the human voiCe. Engineers hope that

hearing a voice speak audibly will be able to make long dis-

nce connectiofts automatically.

SAGE and TALCS guard the U. S: against attack. Sage
,

spot any plane or mithSlle that approaches. The object

appears on a television screen. Thd TaloS Computer System

a4Pmatidally sends missiles to intorfore with enemy

craft.

Other computers aid in making airline reservations, run

factories automatically, and predict election results. Com-

puters arc also used fear teaching and translating fOreign-

.1anguages to They run railroads, park cars, trans-

lithe books for the Jiaind and "write" music-. This broad

application of computer power has been called "The Second

InduStrial RevointitIn." Whqt the Steam engine did for

muscles, the modern computer is beginning to do for, out

brains.
2.
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Because the computer age °has just begun, it is hard to

imagine what computers will:be able to do next. That word'
r

'!imagine" is important for whatever scientific progresi has

been madein computpr SysteMS has been made because MEN

have been able to imagine. .0That issomething a computer

cannot do. Only men thinkcomputes do. It is comfort4iT.

.to knoWo that man' dill alWayS tell 'the computer4'what td do.

De pith earlier fears men displayed about mechaniral

thinking maohines ne computer will ever run the world any-

more than the cotton gin,.steam engine or television have.

And, .in an emergency we can always *pull the wall plug:
O

O



, Because the computer age has just begun, it is h.rd to

imagine what computets.will be able to do next.* That word

'!imagine" is important for whatever scientific progress has

been made incomputer systems has been made.because MEN

have been,able to imagine. That is something a computer

cannot do. Only men think--computers do. rt is comforting

to know that man will always tell the computer what tO do.
tro,

Despite earlier fears men "displayed about mechanifall,

thinking machines, no computer will even' run the,world any-

NNore than the cotton gin., steam engine or television have.

,
And, in an emergency, we can always pull the wail,plug!
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THE HOW? WHY? AND WHAT?'OF COMPUTERS'

- Most of us "think of electronic computers as mysterious

"thinking, wizards" which can somehow,solve problems that

.bafflethe best human minds; we 'anxiously wonder if "the

machine will replace man," But computers are .not electric

wizards. Instead, acomputer is an inanimate collectibn

f tubes wires, and metal; boxes It solves tier difficult

: problems in a simple way. All that it can reallTdO is .

answer "y s" and each astonishing task it corn--

pletes is a result of a series of these simple answers,

Computer 'is .a Latin word that means "to count." o

the Computer'is a special kind of counting machine that?

can do arithmetic at incredible speeds. Its primary ad-
.

vantage is ,speed. Computations which manually require

days and weeks can be completed in seconds.

We have at our command a tool of a magnitude never

known before and though it is absolutely first rate, a

computer can only do what some human being has instructed

it to do. A computer can't think pr feel. It has no

creativity or sensitivityr no values, principles or ethical

standards. A computer will never have inspiration, "fire,"

"soul," "spirit" or "life .-" 'Neither it nor any of its

descendants will ever, replace the uniqueness of the human

mind.

27
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F one thig, the human brain can store about 2 1/2

million times *tore infor ation 'han today's most advended

computer. The. human rain can hold some 10 million-million

"bits" of information--enough to cram the .shelvellOf a

library--all tucked away in a large 100 cc case, that

weighs about 3 pOunds. A giant computer---a 1 to 4 million .

- bit mechine---requires-6-0--7-0-cubic_feet, _and_holds_around 200

pounds of memory units. -

How Does a Computer Work?

When a computer rolls; off the manufacturer's prdüc-

tion line it is virtually ;useless. It cannot perform even

I the simplest actions- witho' precise instructions from man.

How do we get a simple machine to carry out a complicated

job? We do it by making thecomplicated job sim e. We

break the job down into a sequence of s all stys. When

instructions are linked together whic direc the computer

in these- steps,: they form a program

THE WORKING ELEMENTS OF A COMPU/ ER

Hardware

The mectanical, magnetic 'and ele

computer are called hardware.`, In th

devices of a/

section following

which explains how a computer works, hardware as well as ,

peripheral equipment will be discussed. peripheral egu)ip-/
/

ment is used to either store the data program, inp t /

*Most new w9rds that appea
the Glossary of Terms (p 4

odule are defined in



the data or, output the data or program. Some examples of

;peripheral equipment include disk and drum storage, tape

printers and terminal equipment.

All electronic computers have the same-five basiO

components as illustrated in the diagram below:

(1) An input devide

(2) A Control unit

.(3) A storage-or memory,unit,

(4) The Central Processing unitt-CPU

(5) And' some devics-for'eMitting results or output

unit.

1. Tnput

2. Control unit'

3.11emory unit

4:Central Processin3
Unit - CPU

5 Output

Input:

The input unit is used, to enter these of instruc7

tions or program and data to be used by the computer. Three

:lifferent ways to put in a set of instructions are:
b.
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An electric typewriter may be wired to the com-
-

puter;

(2) A punchd card reader that transfers information

from the cards to the coMputer s memory;- or

(3). A high speed magnetic tape device.

A comparison of magnetiC tape and the punched cards

indicate.the tapes advantages. A punched card measures

Input

7" x 1" and may contain up to 80 characters of data. High

speed card readers can read some 65,000 characters a minute

from punched, cards. The magnetic tape device is faster

than the punched card 'reader a ind the tape is a more compact

storage medium than) the cards. One inch of magnetic tape may

contain over 1,000 characters and the tape reader may read

more than 100,000 characters per second. Once a set of in-
o

structions has been entered, the computer will perform

these instructions thesame way every time. If thd instruc-

tions are incorrect, the results will be incorrect.

Because of the speed of the computer mathematical cal-'

culations can, be carried out to more decimal places than

would be practical to do by, hand. This gives the scientist

or engineer more accurate calculations for design and

measurements.

Control 'Unit

The'tecond part of the computer is control unit. Each

command programmed the instructions is brought into the

computer control unit. The control and timing unit directs

which instructions in the memory are to be carried out and

30
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f.

when they are to occur. The control unit also-directs Where

the result of the calculation is to be stored. The com-
..

puter is directed from the instructions prepared for the,

computer by a programmer.

The computer's storage unit serf0es two purposes:

(1) It contains the set oE instructions,or program'

being used by the computer;

(2) It also contains the data being manipulated--as

they are read by the input unit or calculated-by

Ithe machine itself..

Although the computer's memory is actually in the form

of electronic devices it may be imagined as a set of many

pockets. Each pocket can contain a single item o'f data, such

as*.an amount or an instruction. The programmer may instruct

'the computer to store a certain bit df data or he/she may

instruct the- machine to retrig.ve the data. The memory of

modern computers is :ion volatile; that is, stored information

will not be.etased by the Passage of time, by reading, it out

or shutting down the machine., Data stored in the memory is

erased only by storing new information in the same location.

The storage unit of a. computer .my bd a magnetic core,

magnetic drum or magnetic disk. The three different kinds

of storage all work by means of a magnetized spot to show

either no current or current-=0 or 1.

31
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The Central Processin9 Unit -CPU

3. The brain of the electronic computer is the central
. .

processing unit. Depending on'the instructions to the.

Aprocesso, the arithinctic and _logic unit electronically adds

subtracts, multiplies, divides, compares and moves. data.

These are its only arithmetic capabilities but they ca

performed at lightning speed and repeated endlessly

1.

To get an idea of the speed of a computer, o e model

puts in 62,500 numbers in one second. The ar hmetic is

done in millionths of a second. The magne dik storagd

can remember 16,000 different instructio The answers

are printed at a rate of 1,285 long l' es a minute. A fast

typiist can type about 10 such line a minute! Since there

are no moving parts within the " "gain" of the computer,

when electrical impulses are ad, processing of instruc-

tions may approach the spee

Answers stored. in

help ,to the user. T

are comprehensible

f light..

.

e computer'S memory are not of any

y must be communicated before they-

o other than the computer. Luckily we

27
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don't fiave peak "computerese"--instead, we receive in-
.

forma n in decimal numbers or words we can understand.

dirtstanding asset of the computer is that it works

automatically. Once.the inStruction$ are entered and tfie
.

program_has started the computer will continue executing

until the job is complete or the problem is solved.

Software

Software is the collection of man-Oritten ways to use

data to find a.solution. Software also-includes specific

instructions needed to solve problems with the computer.

This next sectioni is an introduction to the way a computer

must have its, instructions presented.

Binary is the number system used by the computer. The

user need not concern himself with trying to understand

binary. The computer instantaneously translates, through

Compilers an& assemblers, symbolic languages (discussed in

the next paragraph) and input data, through peripheral equip-

ment, into a binary code. In the binary number system two

possibilities exist (indicated by 0 and 1) so the results of

the translations to'binary are repres6nted by a combinatibn

of O's and l's. Figure #1 illustrates common items with two

possibilities that can be represented by a O'or 1.

28



Symbolic languages make it possible for

almost anyone, with the proper training, to

use a computer. Symbolic languages such as

Cobol, Fortran, or Basic make it unnecessary

tq code in binary. These languages are

eventually translated into'binary :code by

compilers (software programs usually pro-

vid ed by the computer vendor). The symbolic

languages use symbols instead of binary

colic. Some examples of this follow:

Function

Add

.Equal

Cobol Fortr an
Symbols Symbols

Add, or +

Equal, Equals,.
or

onl

as

Figure 1

Some typical Cobol instructions follow:

ADD CURRENT PAY TO YEAR-TO-DATE-PAY

MOVE YEAR -TO DATE -PAY TO PRINT-YEAR-TO-DATETPAY

WRITE PRINT-YEAR-TO-DATE-PAY

As you can see, these instructions are much more

. meaningful to us than a binary code instruction such as:

10101011010001

Operating sytems are the traffic cops of the com-

puter. They are usually provided by the computer vendor.

The more sophisticated operating systems handle many

programs at one time, allowing each one a portion gf

time to use tho central processing unit; control the in-

put of data; and communicate with the operator through

29



the console. Generally maintenance on operating systems

is tile responsibility of the vendor.

,The computer vendors (suppliers) can supply users

with a variety of types of standard programs. Discussion

of programs is probably of no particular interest .to the

reader of this package and information of this type can

be obtained from your data processing department; Data

Processing departments,also can prpvide trained individ=

uals (programmers and systems analysts) who will work with

a user in developing systems arid programs that are

tailored to his needs.

Good artIrnoon

'would like lb haven
bacon Wilice and

tomato tiandwich on Aldo

slices e vAl.tte, bread 1118k

8Y10.. TeaOted please_'?,...:

:One BST doWni::One

SyMBOLIC.LANGuAGE

3
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Personnel..

Programming iS the science of getting the machine to

do what you want it to do. But the science is diffiCult

because the computer works in a langum.e and envir;nment

completely different from man's. Program writing is, a

very rigid procedure. All possible contingencies have to

be accounted for in the instructions. An individual who

codes the instructions for a program is calleda programmer.

7' One tool the programmer uses to try to cover all the

contingencies is flowcharting. Figure #2 describes some

of the symbols used in flowcharting and #3 is' an

,example of,a flowchart.

Start Point

2.

Direction of Data Movement

Processing

Decision 36

31
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6.

Punch Card

Output Document

lagnotic Tape

8.

Magnetic Disk



MULTIPLY
NORMAL. RATE
BYmoutas ON ,
TIME CARD

READ EMPLOYEE'S
MASTER RECORD.
AND TIME CARD

CLEAR
ARITHMETIC
UNIT. TO ZERO

DOES
TIME CARD

HOW MORE THAN
40 HOURS

SUBTRACT 40
FROM TOTAL
HOURS

MULTIPLY .
REMAINDER BY
OVERTIME RATE

STORE OVERTIME
PAY IN. MEMORY

MULTIPLY NORMAL
RATE BY -40

ADD RESULT TO
OVERTIME PAY.

Figuro #3
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Systems Analyst

The systems analyst must communicate directly with the

consumer and understand his project and the consUmer.,s-

needs. After working directly with the consumer hdmust de-

fine each program in the system as well as define its

function. Later he will work with the consumer and the

programmer toclear up any program or repeat problems.

potpxter -Operatorfc-

Computer opera:tors run the Computer on aday-to7day

basis. They load pregrads into the machine, mount tapes

and disks, and carry out J;nstructions given by the system

docUments.

Most computer installations have levels of programmers,

Analysts, and operators. The.functions and responsibilities

of each level are defined by the installation where they

work. It is not unusual in a small installation to find

one individual doing the work of all three: the, programmer,

analyst, and operator. In any case, the programmers and

systems analysts, along with the computer operators, are

the human ingredients that allow the computer to function as

an important tool.

UAta Collection

Keypurich and keytape arc. two of the more familiar.

Anethods of preparing data for entry into the computer. The

.
leypunch operator pundhes data. typed or written on thd

source document into computer cards, figure #4. .The cards..

aro then read into the machine by the caret reader. Keytape

Y
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operators key the information from the source locument to

magnetic tapewhich is then read by the computei.. Other

forms of data collection include optical readers, paper

tape, and key to disc. More sophisticated methods of

preparing data for. input to the computer are constantly

becoming available..

'6.-'6.-trr'..:=Pf .J &MO TC/VWXyZ., 0/A3q5" G
1-11111111

lie dijId' ift;11'116°C) °(.7C)
155%15 5 55'11 1 e, t I /10? c". I e ' ? ?.'7i 2' ?? ? t.ti'11., 2 ? 7

z i \ 1 ?

** %1 ^ t, ,
a.` I 7 7 '7 7.'1 1 t 1 1 1 7 .1 212 ?

C C.lt, t,t G(t ill t, Ci I t 'to C t t, C c t.

' 7 7 7 7 7 /7717- 7 7 7 7 7771 77 ' 7 3 7 7 7 7 7 7'74
c -....sc.,,,f<%!,5%;r$/crSsser!if v'sr cr cfr,,tl

Figure #4

Another key person in the area of collection (and th

one that most use's ad familiar with) is the data control

clerk. The prime task of the data. control clerkd..s t6 in-

sure that the material. the user ha's sent to be prOcessed
1.1

has, in fact, boon' races ea and that the batch control

totals sent bytho nor balance with what the reports print

as the totals. The lata control clerk works closely with

tho'user to explain by errors occurred and what batches

were out of Wiande a well aA how to correct diem.

CONCLUSION

This material 'has been designed to give the. reader in-

light into what acompu or is all about. The reader should.
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realize that the computer is.atoolthat is only as good as

the people who work with it Without detailed instructions,,

the computer would sit, idle.

It is important to recognize how exact the computer

instructions must be. One misspelled word or, misplaced

period will change the results of an. instrudtion.- The

programmer and systems analyst live with the realization that

they aro only human and that, in mhny cases; what they be

lieve to be correct will in reality have some flaw that will

come back to haunt them. Patience and care are necessary

in working out problems with the programmer and/or'systems,

analyst.

-Input data -must also be exact.. One unreadable charadter

or wrong figure will.reSultin_ errors-and-couId'eause resub

.mission of the data. It is eSsential that the- individuals'

who are preparing the data for input, realize how important

they are in determining the accuracy of the final repbrts.

There is no question that GIGO (garbage in, garbage out)

a fact. (Figure-5Y

AGE-1 IN GPRBAGe U 1.)74



- realize that the computer is a tool that is only as good as
OP

the people who work with it. Without detailed instructions,

the computer would sit idle.

,"

It is important to recognize how exact the computet
. ..

instructions must be. One misspelled word or misplaced

period-will change the results of an instruction. The

pro91aMmeFland systems analyst live with the realization that
.

.

.

they are only human and that, in many cases, what they be-,

lieve'to'be correct will in reality have sor9e.flaw,that will
-.a

come back to haunt them. Patience and care are necessary
.

in working out problems with the programmer and/or systems ,

analyst.

Input data must also be.ex4act. One unreadable character

wrongwrong figure will result in errors and couWbeUse resub.:.

mission of the data. It is essential that the individuals

/
who are preparing the (eta for input, re9.lize how important

they are in determining the accuracy, of the final reports.

There is no question thr GIGO (garbage in, garbage out) is

a fact. (Figure 5)
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The computer professional also

He must realize that the user may

needs to be patient.

not be as kmowledgeabi6

in his field as the compater professional is about com-
-

pUterS. Nonetheless, the user and-Computer professional

must work together as a team, an equal partnership, to

solve problems- -each haVing,some' undekstanding of the

cthe j ob-. Working 'under- this- concept± Problems-will

be easier to 'resolVe and the-working teiationship, between
. r

the data processing department and the user departments

greatly improve,
'

PROGRESS CHECK

. The mechanical, magnetic, electrical and.electronic d

vices of a computer are called

They collectionof,Manwritten solutions and specific in-

structions needed to solve Problems is called

. -The individual who codes the instructions for a program

is called

4. The person,who defines the programs and defines. the

functions of each program within a system is called

5. Name one method of preparing data for entry into the

puter
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Define GIGO

7. Give an example o A symbolic language

,

8. What is the number system. used b the computer?

9: Give three examples of peripheral equipment.

PROGRESS CHECK ANSWER,KEY
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GROUP ACTIVITY

At this pbint it would be advantageous for the reader to tour
%

a computer installaton, preferably your district's computer center.

Contact the director cf the computer, ,center to set up th tour. If

there is no comptiter center or if it is impossible to tour pour

center, some alternative visitation sites are:

1. -A local junior college,. college or university center.

2. Another school district's data processing center.

3. A local bank's computer' ipstallation.

4. A. large corporation's computer center, located in the area.

Contact the director of thecomputer center of the school or

company you are interested in visiting fOr arrangements. For Keys

to Tour see Appendix F.
Y -



IN -DEPTH STUDY AND PRACTICE

Training

To manage a project with care,a plan or "implementation

cycle" must be followed which will result in a carefully arranged

series of activities. Following the activities designed should

. assure the'successful-completidn of the program.

This carefully arranged series of activities isoplanned

jointly bythe systems analyst and the school task force for

developing a computer information system. At, this time an old.

Yiddish proverb is relevant.

If the and counselirig group do not work together as a

team, both will lose. The anlyst may design a sophistic t\ed pro-
,

gram w thout help b t the specific needs of any district annot be

met wit out regular nput,,from the saiiqt users. witnout\
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cooperation between the analyst and dist'rict personnel, the

district'will never be able to design-'an optimum program for

its own use.

The plan or implementation cycle consists of the following

phases:

1. The preliminary systems evaluation and design phase.

2. The design or blueprint phase.

3. The. programming phaSe.

4. The system test phase.

5. .The acceptance phase.

6. The installation and operation phase.

(See Figure #6 on the following page)
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Step I: .Preliminary Evaluation Phase

What is
the problem?
"401fp

wk,

41.1 A0 t,
viol

4./

914.1,

A problem is rarely obvious, There-

fore, it is best not to begin trying

to define it immediately. Instead,

concentrate on what the problem is
TA044

not, then ask, "How do we solve this?"

\Remember, however, that the first

objective at this time is to write

.a document describinc4 the problem and not .the solution. Thid

preliminary layout.and write-up will be the project plan and in-
,

eludes the specific definition of the technical problem.

At this point, when you have defined the problem and have a

concept of'What you want in the way of a solution, the next step

is-to make a decision on what is the most logical approach to

getting the reports you need. Who will work with you to design

the computer information system? Using the Desired Outcomes

Assessment as 6 example, we see there are at least three alter-

natives to consider. They are:

1. DP esigning a system that can be handled entirely by

your staff (no computers--just hand calculations).

2. Asking your data processing department to help,dusign

a system using data processing computerlpower.

3. took to an outside vendor who would either modify an

istiAg computer system or develop a new computer system

th t will meet youi ba
,
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to Alternative Choices

What, then, are the key considerations in evalua\ting the

alternatives?

The first alternative, urging the staff to design a system,

is feasible if the volume of data is low and the number of calcu-

lations few. This also might be a 3,4nble alternative if time is

of the essence and a computer system to do the job does not already

exist.

The second alternative, usi g your own,data processing depart-
.

ment, is a good alternativei shou there be a high volume,of data,

many complicated computations or a combination of both. Again, a

t'y
key is time! 'Does your data processing department have the time to

pond to analyze. and develop an adequate system within the given

time frame. should the data-processing deliartment happen to

an existing system that meets your need, that probably wou be the

bedt solution.

In evaluating the thiAl alternative, outside v dors, the -cost

fAc or creeps in Although all the 'alternatives ost you money and

tim this alternative probably is the most costly in terms of out-

of-locket dollars. Other key considerations would e similar to

cons derations in alternative #2. This Alternative should be con-,

side ed if y6ur own data processing (16partment canne4t meet your

needol within the time fame, or ,,4e outside vendor alread has what

you no d at a reasonable price.

m sure the question/las arisen in your .mind, "How-do I as

a layp r on Make these c*aluations?" Maybe you do no \d help.

/ :48
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A.

Ask yourself the question, "Who would be the most likely people

available to aid me in evaluating the alternatives?" Assuming the

system is for analyzing data gathered during a Need's Assessment,

the following groups. come to mind:

1. Do you have a researeh and evaltation department or

access to a research and evaluation department? They can

probably advise you as to what is currently available that

might mead your needs. They also have had experience

working with computer information systems and can help you

in communicating your needs.

2. Do you have a computer information systems department

(data processing)? The data processing staff can It you

know What,they-have and what they can do for you.. They

may also give you insights into what's available elsewhere.

3. Do you have a consultant firm working in the district?

Consultantsgenerally have access to needs assessment re-

porting systems and they may be able to guide you,

4. Do you have knowledge of a consultant firm that gathers

and analyzes assessment or evaluation data? Consultants

usually have the necessary instrAtents and reporting

.capabilitios to meet your needs in this area. If no other

source is availablotp you, this would be your approaCh.

Now you must choose the alternative that you feel. is appro.:,

prate for you. Document the reasons for your choice and the stops

you went throughtq roach your ,decioion. -Present this documentation.
. .

to the involved staff.

49 4
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-

`Documentation at the end of this phase should
,f

1. Probiem definition.

2. Alternative solutions studied.

3. Selected alternative and rationals.

\\\

Problem
Mkt

0

riThchar fad%0 M . net

amp

84--
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SIMULATION*

The folloWing is a sample simulation exercise, the purpose of

which is to familiarize you_with the calculations involved in doing

a needs assessment. When you are going through the exercise, ask

yourself, "Do I really understand the problem? Who,could I ask to

help meunderstand and work at a solution to the problem?"

Proceed with the exercise and good luck!

Several students at your school have been given a series of ten

needsstatements(i.e., need to improve my study habits, etc.). The

students were asked to choose what they felt their topthree needs

Were. The chart below summarizes the studeits' choices. Your job

is (1) to calculate the top need, weighing the choices as follow:

1A 1st choice - 3 points

2nd choice - 2 pointS

3rd choice - 1 point

and (2) tb catcia ate the top need by4sex, uS ng the' same point

caleulatiohs above..

SA14pLk.

Me

0

Needs Statement Numbe

'McKi non

Sex
ls

Choic
2nd

'hole°
3rd

Choice

10 8

I.

*See coordinator Lnstruc ions for simulation in Appendix A.
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After calculating points for McKinnon's choices needs

statement, number 10 would have a total of 3 points, 2 points.for

needs statement number ,9, and number 8 will have1 point. The

female total at this point would be the same as tile oVerall total,

but this could change.

Time yourself for,this task!

TABULATION OF STUDENT CHOICES

Needs Statement Number

Name' Sex
1st

'Choice
2nd

Choice
3rd

Choice

Jones F 4 7 iN 2

Evans M 5 2 7

Richins M 2 6 1

Thomas M 7

Bedk b 4 7

Ferris F 1
..,

Wild .

5

Johnson
\

M 2 5 6

I__ _Smith F 3 2, 1

\ Burke
'.,

I'
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410

WO 2K SHEHT

Needs Statement
Number .

Female
TOtai

Male
Total

TOTAL
POINTS

10.

Highest Po

Overall

Male

Female

n s Needs 3t : "Moment Number'

1st 2nd 3rd

1st. 2nd 3rd

2nd 3rd

a
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How many minutes did it take? How long do you think it

would take if you had 1,000 _students to compute, more needs

statements and different categories of needs statements at

,different levels? This is where the computer can help you.

Now*.that you've completed the simulation, answer the fol-.

lowing questions: ..

1-w--Did-you-hve-a-qood-u;Iderstend4ng-of-the

2. Did you ask_for help from anyone:

a. The coordinator ?,

b. Other participants?
-

c. Another source? (State Source)
.

(If you needed help and sought it, you did the smart

thing!)
*

4

3. Cam you doCument he solution to the problem so oth

\twillunderstand? ,

After deciding.which 4ppr ach to take, the systems ana

d the school committee will escribetheir?chosen solutions

1. Describing the problem from scratch in nontechnical

terms;

2. Identifying who the customer i and what the problem

environment is;

3. Itemizing and describing the technical problems in

increasing levels of Aetail;

Being very specific about what capabilities are to

be included in the system as we11 as what'is NOT to

be included.
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C
,

S

How many minutes did it take? How long do you think it

would ta4 if you had 1,000 students to compute, more 'needs

statements and different categories of needs statements at

different levels? This'is where the'compUter can help you.

Now that you've completed the simulation, answer theafor-

lowing questions:

1. Did you have a good understanding of the problem?

2. Did you ask for help from anyone.:

a. The coordinator?

b. Other participants?

c. Another source? (Statd Source)

,(If you needed help and sought it, you did the smart

thing!)

3. Can you'document he splutiorrt to the roblem so oth

4."1
'will understafid?

After deciding which tppr a h to take, the systems analyst
-

a d the schoicommittee will escribe their chosen solutions

by:

1. Describing the problem from scratch in nontechnical
. .

terms;

'4
2. Identifying who the customer is and what the problem

environment is;

3. Itemizing and describing the technical problems in

increasing levels of .detail;

4. Being very specific about what capabilities are to

be included in the system as'we711 as-what is NOT to

be included.
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Int'aadition this doc imerit shout

of the proW_em as well as Identify th

i.e., suggested. eports,,alternative

port findings.

terms

inClUde t

end product;

The.. remainder of this module deals with

that yaw have made the decisiori,td--develop a computer informa-

tion system..' However, the basic principles involved

designing a:computer information system apply to desigriing

anyother system. The information contained ,in the section

would also be of 'advantage` in- evaluating existing systems:

Sep. iT Desi n Phase

It is now to aim at your next set of objectiwes

which include layout of the design specifications, guide-'

lines :planning-, and review-with the systems
,

analyst assigned

to your proj,ect.,-,

Design SPecifi

Design spec fications,are.the,-bludprint

m. which aescribes-the solution to .the prOblem and
, .

serves as'a starting point for the programming.

developing the design specification the analySt

stiould review with you the overall picture of the syStem.

If your conceptual views differ frdth the actual system, db-,

viously it will not function ,as you had planned, When you

finally agree-Upon the overall picture, then you can move

to other areas of.concerh:,



. .

L' The analys d preS,um bly be skill findingN
hat you ea want Does h atements

and atk,',rIS this what y u mean ? ":

- He must sta theproblem

that is Understandable,\Does he it

language

Does.he

simplifyAlfficult concepts and not Complica them?

r As the systems analyst writes the program,ask to see

it bit by bit. rind out what's going on early in the Ooject-
.,

r.

what to
dethand
of the
systems
analyst

Standards

'ahe next:. area o cOncerh A user
-
i mght have IS in the

realm of'Stan4ards'. Included in this-realm i deSigning.a

standard reporting procedure -as w.11 as the form which the

status iePortwill-:take. A deciSio Must be made regarding

which procedure will be used to write the syStem. For too
4

many'years data'processing departments have been writing pro-

grams that.are transportable (are not'Usable on other.

equipment) 'o-rrie.of the commonly used-transpottable'languagesi

- aretFortran, Cobol, and Basic- HoWever, most manufacturers

add enhariceMents to their languages that are not compatible;

therefore, you-should ask your analyst to use transportable

instructioris, if possible.

The only concern' the user should have in the area of

prOg m designtis that he undei'stand the information presented

to him by the analyst. To this end, he might ask

tions about the infOrmation he is

key ques-

expeCting to receive. The

Should be satisfied that the computer is doing what it._



/

can doa d' is not Passing back toThiM/heran unexpected mater

clerical or analytical function. The reports should not be

overburdened with unnecessary' data Extra tot Xs, etc.).

File Design

The fire deign should )De selected by the/ystems

To aid the analyst in selecting his file design, you ,might

ive him some inSightinto/what you feel_th.efuture of the

sy tem is qding to be If the NOlume of data is,going to in-

crNase, orthe nuMber f possibilities 'f(or a particular-field

is going to inck se', he shbuld know this,now, Any changes .

that you foresee shOuld be dealt with and y decisions to

"inciudd.or. exclude an item should be agreed upon at this time.

'oWever, do nbt,overload 'the-system with useless and Meaning--;

less data Always ask yourself why you want data included..

The ask yourself how it -will be useful and if t will not

can aestroy yRur.system,

file'
storage
system

be useful, leave it out. Trivia

Two major concerns to -consider are (1) is there 'an adequate

storage system for the program, and (2) where will theAsiTo-
,,

gram's file system be stored?

Data Flow_

The flow of data through your system is a very important

element of the system specifications. The systems analyst

should help the user understand the flow of data through his

officeaS. well as through,the computer SysteM. The systems

analystHshould ask the ''How 'is the data goingtO

beprepared:for input into the: system ?" and "What is gding,

to happen tO the reports: after' the computer has prepared.
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them?" The decisions to involve'thp systems-analyst in
. .

programing obviously must be acceptableto both you as the

user and s a data-processing representatiVe. In, either

case make sure you nderstarld ,tbeqpw. through the-cm-,

putersystem It Should-be written Zri\noritechni al terms.

This, along with the floW di /grams, be pre

upper 'management.. (Figui.e #7-on1011owing page)

-
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Design Guidelines

Designing a program system is basically-the same as

designing any other kind of syStem. In other words, there

are reasonable gUidelines that can aplity to the system. The

following paragraphs will describe some of these.

This area is considered by many to be the key to the

'11

future succes of a system. Can the system with

limited-change meet yourbfuture needs? Let the analyst

know what the future needs will be and hp can add them
I

to his system design if possible. He knows the capa-
.

bilities`of his staff and computer system and should

let you know if your requests are reasonable.

-

In designing systems the authors feelthat You sllould

use the KISS' principle (Keep it Simple, Stupid). If

the analyst explains the ,system in'terms that you

dm-1st understand, stop him/her; Work out-the problem
a

areas and When you understand and agree with what he

is saying, proceed with the design process.

Modularity;'

This is a difficult term; however, theconcept is a

good idea. It reallY is an extension of flexibility.

If the system.1s broken down into subsystems or

functions and the writings and flow diagrams ,follow

this concept, you, as a user, should be better able

to understand what the analyst is presenting to you.

60
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In-addition, one subsystem can be redesigned if/neces

sary without changing the whole program.

- Minimal. Expectations:

In working with the data processing analyst during t
. .

design phase, yOu, as a user, should make it clear

what your minimum expectations are. T analyst

return should outline for you what is minimal expecta-

tions are as well as what his maximum commitment-will

be. If there is a conflict you might try to comprothise

or look at alternatives for getting the information you

need.

- Matrix ConcePt4

One tool that would be very useful to you in reviewing

the system design presentee by the analyst is the use

of a matrix. A matrix shows the relationship between

two kinds of information. List aci.oss the top of th

page .;your input docum4nt or documents, then your r -

port or reports; On a separate page list all th data

items (name, phone, etc.) needed for each repo t and

the number of characters needed. On the yin's running

down the side of the page, list these its (Only one

per line). Fill in the number of charac ers needed

under each report. Go back and do the same under the

input documents. If there are any c nflicts or if

certain items are not included on e input documentb,

you should datth them at this poi nt. (Figure #8 on

following page)
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:Figure,48

Data

INPUT OUTPUT

Document
No. of Characters

Work. Sheet*
N . of Characters

Needs Statement No. 2 Digits-

1st Choice 2 Digits
1

. 2nd Choice 2 Digits

3rd Choic isits
Sex 1 Digit Code

/2 Digits

2 Digits

2 Digits

6 Digi

Total Points.

aVerall.

0

*See Worksheet on-page 48

2 Digits calculated

8" Digs (constant)

This leads irito 'another helpful idea in designing systems.

When developing your` system, first design the reports and

work back -.to the input documents and output reports. You

might find this suggestion helpful: in simple terms, you:

first need to know what you want, then you can decide how

to get there.

-At this point the analyst should have Completed and,

documented:

1. Guidelines fOr designing the system.

Y. Specifications

3. File design.

4. . Report layouts (Figure #9)

5. Input document design (Figures #10 and #11)
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DATA COLLECTION' INSTRUMENT

The information you provide today will be anonymous--you do
not. 4ave to sign your name to this form. There is only one
piege of biographical information which will heig us under-
stand the groups of students who participate in this.study.
Please answer the following questions by placing a checkmark
in the appropriate space.

Biographical Information

Grade: 1., Ninth-Tenth 2, Elevenih-Twelfth

DATA SHEET

(In the appropriate place, write the number of the statement
the_student selected.) ' 0

'/>-

1. NEEDS 1st grid .3rd 4th 5th
_'Choice Choice Choice Choice Choice

BEEN
/Academic Learning

BLUE ,

Educational and Vocational

ORANGE
Interpersonal,

YELLOW
Intrapersonal.

.."07."17. olo

2. WANTS ASSISTANCE 1st 2nd 3rd 4th 5th,
Choice Choice !Choice Cnoice Choice

GREEN
Academic learning-

BLUE.
Educational and Vocational

ORANGE
Interpersonal

YELLOW
Intrapersonal

11

3 Order of top eight choices foi assistance:

1st 2n0 3rd 4th 5th 6th 7th 8th
Choice Choice Choice Choice Choice. Choice Choice. Choice
-4.

JO+

Figure #10
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GRADE: 1. Ninth

nr

. Eleventh-Twelfth'

4. Write below any "wants° which you selected in your top
20 "Choices for Assistance" that were not covered in the
four' decks. (Those which you'wrote out.)

Academic Learning Needs (Green)

A

-Educational end Vocationl Needs (Blue)

Interpersonal NeedS (Orange)

Intrapersonal Needs (Yellow)

5. Write belbw any' other areas or Categories of:teeds'which'
are important to you that were not covered by the four,
decks of cards used Try to be specific and clear in
'your responses.

6. Write below any general reactions' 'or about, this
'interview or the needs Assessment probedUres

7. Write below any additional information.you wish to volun-
teer regarding .the needs you selected or,your reasons for
selecting thcm.

8: Write below any comments orisuggestiond about current and
.possible future counseling and guidance programs and

in your high school. .

Figure #11



Project Planning

Test Specifications - The key concern of the user in

the' area of project planning is how much of-his staff's

time it will take during the remaining phase and which of

the responsibilities the staff will be responsible for

In the area of testing, the user should be involved in

the development of "live" 'test data.for the system test

time,
limita-
tions

livP.
data

be that the system will work and that-all contingendies

have.been cowered:

Documentation standards_ are the key to the long term

Success of a syStein. This is-the time.you down with ,the
,

,

systems analyst and decide wh t you need in th way of further

documentation. _Make sure the,' documentation is what you want

and that it iOomplete activities you go-through in

"this package. should helpybu decide What yOU.needi.'1'

Training is another important concern for 'the user.

What is it going, to take" for the staff tolunderstandand pis

the system? A good system is a ,system 4t is simple 'to usp

from input to output. You, as the user, make a system ,that

will .work or not work: If members of the staff are relatively

pleased with the system and are willihg to work with it, they

will make the system work. When you are planning your

training e sions, be concerned'about :the feelings expresOd

by the personnel being trained. 'Provide genuine opportunities

for specific input from the staff who w ll Abe using the pro-/
Aram. In- addition, be sure to emphasize that an important '

resource'i.s tha intelligence and experience of'pdrticipants.

61
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4

This will help build a,more practiCal, and usable program.

The side benefit of increased pride will add to the sue-

cess Of the system.'

Resource estimating is the mOst difficult

which to work. The key element, of course, is

old data processing theory

area with

time. An

is that you estimate the time

it should take, double it and still expect to be a kew days

late. Negative as this, saying may_seem, itis based on the

, -

theory that you can never cover all contingencies. This may

be 'true but with the proper system design and guidelines,

many of the contingencies can,be foreseen. Time will dictate

when and whAt'resources within your department.need,to be

used. In looking' at time with the sYstems analyst you should

ask him to give yqu thiee dates.' They

,2.

Earliest possible completion date.
.

Most likely completion date.

3. Latest ,po sible completion date.

e dates have been 'provided some dis....\\

cus ion will have/ to be 'made regarding when and for how long'

the systems 'analyst will need 'help from you and your staff.

In your planning, always#include all possible delays in

the timetable. Develop what you consider key checkppints

(points where you can see some' results) and monitor them with

After
1
the th

key staff.

Characteristicsol141ram

The plan presented to- your group will be a roadmap

showing you how to get from your present position to.Your

. P 62
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4.

1

goal. You may ask of the plan:

- Is it written and not stored in someone's head?"

Does it describe what the job is;1 ho it' wili be .0'on-

fronted and iist the resources regui ad to do it?

y

Is it written with, care and continua

-5 it brief enough so those concerned will read it?

- 14 it indexed?

REVIEW OF DESIGN PHASE

1

is probably the most critical review of all for it is th9

/Aro/oint-of-no-return.

what to
lipok for
,152 a well
planned
program

The review of the design phase with the systems analyst
/

Now the time t(:) make a presentation to key personnel

who should be aware of thc 'project. Preparation will, of

course, depend- upon who will be there and 'what rgsults Vou

expect from the presentation These details should -be worked

'out with the systems analyst. Give him/her .what ver help you

can in/ preparing aides (flip charts, handouts, ending a

meeting place, etc.) hecessary for a clear presentation. Re;

4
;member, you are working as a teat. Ile /sae needs you and you

4

need:him-1110r.

The following is a guideline for you-in developing your

presentation.. Cover what yet: feel is necessary--toe much. is

as harmful as too little. Goocl luck!

I. Introduction

A. Background on ,depa4ment

a: .1100d for system

C. Overview of ,preliminary evaluation
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D. Overview of 'design

E. Schedule -

F. Resource requiremenes

G. Limitations

II. Plan

A.. Overview

B. ,Detail 'resource including timelines

C. Status reporting documents

III. Design

A. Output design and philosOphy.

B. File design and philosophy

C. Program overviews

D. Input design and philosophy "`

CUrreht Status Report.

A. 'Status

B. PrOblems

C. Matters for apprOval.

A. ,Plans before next review-,

. Next review date'

F Attachment of time Chart.,

'REVIEW THE REVIEW

Next go over the results of the review with the systems

analyst. This is yodr final shot at :making any major con-
.

ceptual changes. Make any necessary last minute major changes

at this point and start into the programming and systems test

phase.

complete
review



At the end of this phase you shOuld have the followin

1. Preliminary evaluation docuthentation.

2 Design documentation

a. Design specs__

b. Design guidelines

c. 'Flow diagrams

d. Output designs

e. Input designs

f Schedule

Approval and acceptance of what has been completed is

necessary from all parties involved. All should indicate

their approval by signing and dating the documentation. This

helps in two ways. First, it guarantees all interested

parties have seen the design and, second, it will help in any

controversy which may arise about who did or did not agree

with the design.

Step III: The Programming Phase .

This phase is controlled by .the computet information

systems departments. Yourconcern herewith wilIbe in

making sure you have 5ood communication. procedures. These

ptocedures include, identifying the:checkl.points, end con-

trolling change an4.StatusrepottS

.The ahedkyOints;you identify:dutingjhedeSign.phase

are not theJcey'to the success of'yOur project ,-toomany.

other elements interplay. If lateness in meeting a

schedule,. Le-. :slippage, should occur. yoU-'ma have tore -:._

negotiate the checkpoints-with the systems analyst. RemeMber,
1.
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the. squeaky wheel gets the-oil. But squeak intelligently

and reasonablyif you needy

Topefully. , all the necessary Major changes have been

made to .this point..: Any maj-pr'change from now on _will throw
! :

/

your schedule off and your project may be out of control.

BOwever,'mihor changes are expected "during this phase: They

are prompted by.more insight from-either the systems. analyst

or programmer. Your procedure for handling these shol414 be

outlined and the-most important conceal is to get the job done.

Enhancements are nice, but if they delay implementation of the

system, they may not be worth the effort. That-should be

clear to everyone involved in the projec'.

Request weekly status reports. from tpe analyst. These

can be formal'or-informal. You might havp the .ystems

analySt use the fcalowing lofmat:

STATUS REPORT

1. Status

2. Problems

3. Matters for approval

4. Plans for next week

(Example in APPENDIX C)

ut remember, status reports are a good history of what

has happened in a-project so don't be too' informal about

them. They will be of benefit both to you and the systems°

analyst.
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Step IV: System Test Phase

The first order of business is to, review with your

systems analyst the test specifications developed in the

design phase.: Make sure you take into.consideration any

changes yoa make during this programming phase.-

After reviewing the specifications,.you need to re iew

the time lines: Has anything changedthat-could eithe

speed up or defer your iMplementtiOn date? Make.th'

cision With the systems analySt and then proceed tow rd

your target date.

review
test

specifi-,
cations

One key .wncerl has always been good test data

(samples of input tc the system). If the person. Who:pro-

grams the systems dcvelops,the test data, any incorrect

assumptions that he has will be reflected in the test data.

Therefore, ineludinj the sysltems analyst, the programmer

and another one of your key personnel in dev loping the

test data will enable all the wrong assumptions to surface

simultaneously. You-can then work them out together.

Your next concern' is training of a task force: You

and the systems analyst should review the training plan

deve1ope0 in the design phase. Plan the session to cover

an rverview of the system and,then focus on the area with

which you needto be 'concerned. Remember, key personnel

need to (1) know why and what thOy-are doing and (.2) feel
,

that their job is important.to the success of the system.
r

M4e'.last element of, this phase'-is setting:up a pro-
. /

cedure to request future changeS in'a system.. Most
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72

training
personnel

plan for
future-
changes



.analysts like to have a moratorium on chariges.until the

system has been implemented for some period of time. If.

pdsSible, comply with this request. ROWever changes

are 'inevitable and deVeloping procedure Is essential to

the SucceSSf141 cdmpletion of theseChangeS.. Remember,

you may not be there when the changes'are necessary'

ther-ef-Cre the pidcedure Must be understandable to some -.

one who does not have any background in the system.

The keys to this phase are:

1. Review test specifications

2. Review timelines

'3. Develop good test data

V4., 'Train yoUr people

5. Develop procedure for change

Acceptance Test Phase.

At this point in time, the user sits down with the

systems analyst and writes the acceptance test specifica-

tions. In other words, what will your department need .to

see before deciding the system is,acceptable to you? The

following should be considered and checked by you:

1. Check all reports for format and accuracy,

including subtotals and final totals.

2. Check, all input documents for completeness.

3. Check 'flow of data from preparation Of input

tkrough -11eMoutput,eycle (pay particular,

attention to how much time each step takes).
41.
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4. Have more than one person go through, the.first

three steps.

5. 'Review processing:time commitments with analyst,

deleting vague statements timely manner,

customer's assistance).

All statements should be specific-as to. time and re-

'sponsbilities.

Documentation at this point should include the fol-

lowing

1. Preliminary evaluation report

2: systems design phase documentation

a% final report layouts and printouts

b. Short program narratives

. File design and philosophy

d. Input documents

System flow chart

. Processing time commitments

!LJSer training materials (planning phase--- --.

acceptance plan).

All dOcuments 6hould be signed and accepted by all

parties inVolved, that is analyst, counselor anciappro-

idriate staff.

Step VI:- Installation and Operation Phase

The next necessary step is to prepare .your areafor

the change. Reviewthe:flow through the department as

you perceive it. Be Concerned' with how the data gets to.,
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happens when the co puter reports come to your office and

/where they go ne* . If the re/ports leave your office at ,

that point, you a think your raspenpihiltty ends. But

be careft. u ma want to keep a master copy which never

leaves your fficto guarantee that you will always have

wthat you ed. When a report is no longer valid ,get rid

f it.

I

Ater the total procedured have been documented, test

run hem. Take some "live" (actual) -data and run it through

the /se procedures, Make and .document an change you can see

at would smooth out the Operation. Continue doing this

until you feel comfortable about the flow. The systems

analyst may be able to, give you some insight into this

process.

Once you are satisfied. with the process; take a look

at the Whole picture.. Are you.satisfied with what you've

got? Are you satisfied with your documentation? Do not

"sign off" (completely accept) the syste until these'

answers are "yes." Particularly be careful of the documen-

tation. The -list Of documentation for final ign off

should include the following:

1. Preliminary evaluation report

2. Systems design phase documentation

. Report laybuts and .printouts

4 Short program narratives

5. File. 'design and philosophy

6. Input documents
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7. System flow chart .

8. Processing time: commitments

9. Usei frainingmaterials

10. '--Flow.-of:data through department.

''-

., 11. `Number :of cppies
. .

.
. .

12.DIgeribptiPn of repoits
.. ,

S.

.

- , .

13,, Retention .procedures.
I 14,

(See Appendix. E)

Now you'are 'teddy to starts Rem6mber that we. learn
' 0ft 0

e ."
from our mistakes: A Compliter.infomatibnsystem is, yours

for the askirirg. ,. or the designing. %'.7Design. away!
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APPLICATION PROCEDURES

Think about what you have read and experiended as you have
progressed thkough this module. Answer the following questions
with those experiences in mind.

I. What computer services are currently'being supported in
your district?

'What computer services are available to yOu,-from outside
your district? Identify these sources.

. Identify possible sources of funding for. development.<0
computer system to summarize your needs statemnits.

4. Identify 'the personnel in your depart11%int wl o will be:'
working with you on the project.

i.

5. What higher level administrOive personnel should be aware
of or involved in the project?

ko

7 7,
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6, To Whom should the reports'be presented and why?

Outline the probedure you would go through to develop a
'computer system forlhe purpose of-aiding the needS assess-
ment process.

,,.
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POST -:Ai5ESSWIEN

1. What are the six major steps in developing an effective
Computer Information System? (p. 40)

A. D.'

F.

2. In evaluating alternative approaches, what are three ways

that a department car' handle various information processipg'

tasks? 4p.42)

. A. 'What is. the title_ of the .person. who assists individuals
in the ilevelopment of'computer application to solve

educational problems? (pp. =33 & 51)
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. State three important items to stress.when designing a
Data' Processing System. (pp. 50 -65) *.

(1.)

(2)

(3)
.

. A. What is a major concern you shoulclihave.during the
.programting phase of the development of'a gpmputet
Information System?. (pp. 165-68)

I.

B. Name three objectives that should be achieved to.success.--
fully complete the systems test phase. (pp. 67 & 68).

5. No item, .objective is related directly to the completion of
the module. (pp. 61-62, 67-68)

6. What is the significance of having individuals other than
the programmer develop test data? (p. 67) .:

8 0
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